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1
IGNITION GRANULE RETENTION DISC

BACKGROUND OF THE INVENTION

This invention relates to an apparatus for generating
gas for inflating a vehicle occupant restraint in the event
of a collision of the vehicle. More specifically, this in-
vention relates to an inflator assembly which generates
gas to expand an airbag in the vehicle at the mstant of
the collision. Still more specifically, this invention re-
lates to such an assembly which comprises an igniter
tube filled with a very fine igniter powder and an auto
ignition cup in close engagement with the tube.

Many forms of inflators for air bag restraint systems
are known. One form utilizes a solid fuel composition
for the generation of the inflating gas and includes an
annular combustion chamber bounded by inner and
outer casings as disclosed in U.S. Pat. Nos. 4,266,084;
4,561,675; and 4,817,828; all of which are incorporated
herein by reference. The casings are commonly made of
aluminum because of its light weight. Situated in close
proximity to the solid fuel, which is usually in granular
form, is a2 primary ignition assembly which comprises an
electrical squib, an igniter tube, powdered primary 1g-
niter material within the tube, and a metal foil seal at
one or both ends of the tube. Upon the occurrence of a
collision, the squib fires the primary igniter material
whose combustion in turn initiates the burming of the
solid, gas-generating fuel. Auto ignition of the primary
igniter material may occur, however, in the event that
the vehicle is exposed to very high temperatures (e.g.,
above 650° F.) such as would occur when there is an
electrical fire in the engine compartment. To overcome
the problem arising from the degradation of the alumi-
num in the casings at such high temperatures and the
potential injury to by-standers by {ragments sent flying
by a bursting of the weakened casings, an auto ignition
cup filled with nitrocellulose or other material which
undergoes spontaneous combustion at a much lower
temperature {(e.g., about 350° F.) is aligned in close
engagement with the igniter tube. The strength of the
aluminum metal 1s substantially unaffected at such tem-
peratures. The combustion of the primary igniter mate-
rial is initiated by the hot gas rushing from the auto
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1gnition cup and burning through the seal at the end of 45

the tube facing the cup.

The practice of installing air bags on the passenger
side of vehicles 1s growing rapidly and may soon be-
come standard procedure. In order to provide a very
large surface area for fast ignition, the primary ignition
system for the passenger side inflator often uses a very
finely powdered 1gniter material (particles as small as 20
microns) and a wire cloth or screening material is used
instead of a metal foil as a seal for the igniter tube. Even
when a screen having a 325 mesh size 1s used, however,
some of the fines of the powder escape. Significant loss
of powder from an igniter tube may cause a delay or
possible malfunction of the ignition system. The screen
is held tightly against the end of the igniter tube by a
boot made from a thin membrane of an elastomeric
material. To shape the boot and impart some structural
integrity to it while the assembly is being press fit over
the open end of the primary igniter tube, the screen is
inserted into the boot before the boot is slipped onto the
tube.

A resmnous film about 3 miis thick has aiso been
stretched across the central aperture of a toroidal flange
to contact the end of a primary igniter tube and thus be
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interposed between it and an auto-ignition cup to act as
a closure for the tube.

SUMMARY OF THE INVENTION

It is an object of this invention, therefore, to provide
a tigid but rupturable powder retention disc for the
primary ignition tube.

It 1s a related object of this invention to provide a
composite disc for retaining the fine powder within the
tube for an extended period of time but which is capable
of allowing a flame front from an auto-ignition device to
pass into the igniter tube to ignite the primary igniter
powder.

It 1s another related object of this invention to pro-
vide an igniter powder retention disc which has struc-
tural integrity before installation thereof on the igniter
tube.

These and other objects which will become apparent
from the appended drawings and the following descrip-
tion are achieved by an improved igniter tube for a
gas-generating device, said tube comprising an elongate
cylinder, primary igniter powder within said cylinder, a
closure at one end of the cylinder, and an auto ignition
cup disposed at the end of the cylinder opposite said
closure, the improvement comprising a resin-blocked
screen disposed as the closure between the igniter pow-
der and the auto ignition cup.

BRIEF DESCRIPTION OF THE DRAWINGS

Having summarized the invention, a detailed descrip-
tion follows with reference to the appended drawings
which form part of the specification and of which:

FIG. 1 is a side elevational view of an inflator incor-
porating the composite 1gniter powder retention disc of
this invention;

F1G. 2 1s a partially broken out sectional view of the
left end of the inflator of FIG. 1;

FIG. 3 1s an exploded view of one embodiment of the
retention disc assembly in relation to the igniter tube;

FIG. 4 1s a partially broken out end elevational view
of another embodiment of the retention disc assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In ¥1G. 1, the gas generator or inflator assembly 10
according to the present invention has a generally cylin-
drical profile and comprises the perforated housing 12
which also functions as a gas diffuser, an auto-1gnition
cup 14 (shown only in FIG. 2), and the base 16 through
which the wires 17 extend from a source of electricity
18. As shown 1n ¥I1G. 2, the housing 12 surrounds the
toroidal filter element 20 which is concentrically dis-
posed about, in turn, the gas generant chamber 22 and
the perforated, foil-covered igniter tube 24 which is
coaxial with the auto-ignition cup 14. The auto-ignition
cup 1s filled with a nitrocellulose composition such as
that sold under the trademark and number IMR 3031 by
Dupont or other material which 1s stable for about ten
years or more at temperatures up to 250° F. but will
ignite at 350° F. The auto-ignition material is retained
within the cup 14 by the screen 25. Finely divided 1g-
niter powder 26 is contained within the tube 24, a clo-
sure (not shown) at the right end of the tube 24 which
may be a retainer for a rapid deflagration cord (also not
shown) extending lengthwise within the tube 24, and
the composite retention disc 28. The disc 28 is held
tightly against the left end of the tube 24 by the open-
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ended boot 30 whose skirt 31 grips the outer wall 32 of
the tube 24 and whose collar 33 abuts the screen 25 of
the auto-ignition cup 14. As shown in FIG. 3, the com-
posite disc 28 comprises the screen 34, which spans the
inner diameter of the boot 30 in abutment with the inner
surface 35 of the collar 33 and is disposed coaxially
within the boot 30 and contributes to its cylindrical
shape, and the resinous membrane 36 which is attached
to the mnner surface of the screen 34 by an adhesive and
closes off the openings therein. The wafer-shaped sili-
cone seal 37 has a central aperture through which the
boot 30 and the cup 14 extend toward one another.

A second embodiment of the invention is shown in
FIG. 4, wherein for purposes of illustration only a por-
tion of the screen 40 is shown to be impregnated with
the resin 42 instead of being contiguous with a mem-
brane. |

The screen 34 is metallic and may have a mesh size of
from about 50 to about 325 but a 100 mesh screen is
preferred for its rigidity and strength. As was said
above the particle size of the primary igniter powder
may be as small as about 20 microns but it is usually on
the order of about 40 microns because the improved
igniter tube of this invention is primarily intended for
use in passenger side inflators wherein the high peak
pressures experienced in driver side inflators are not a
problem. Although the composition and properties of
the primary igniter powder do not form a part of this
invention, a preferred material is one commonly re-
ferred to as boron potassium nitrate or BKNO3; which
burns to produce on the order of about 1500 calories per
gram of material.

Likewise, the nature of the auto-ignition composition
does not form a part of this invention but a 1:2 by
weight mixture of the primary igniter material and the
auto-ignition material IMR 3031 is suitable.

The membrane 36 and the impregnant 42 may be
made of a resin which will not weaken significantly due
to softening at temperatures which the vehicle may
experience in normal usage and storage but will instan-
taneously burn away from the screen 34 or the screen 40
in the flame front produced by the burning of the auto-
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ignition material. Examples of the resins suitable for the
purposes of this invention include polyesters, polyacryl-
ates, polyethylene, polypropylene, and polyurethane. A
MYLAR polyester film is preferable for use as the
membrane 36 and a polyurethane resin is preferred as
the impregnant for the screen 40. In both cases, it is
critical to the successful operation of this invention that
the membrane or impregnant be as thin as possible to
allow it to vanish instantaneously in the event of a colli-
sion. The resin layer cannot be too sturdy to start with
because its physical resistance to the passage of the
flame front is coupled with that of the fine mesh screen.
‘This 1s especially so when a screen having a linen weave
such as the single plain Dutch weave or the HIFLO
filter weave 1s used. It has been found that the resin
layer must be no thicker than about 10 mils and prefera-
bly from about 2 to no more than about 6 mils. Suitably,
the thickness of the resin corresponds to the diameter of
the wires making up the screen.

The subject matter claimed is:

1. In an igniter tube for an air bag inflator, said tube
comprising an elongate cylinder, primary igniter pow-
der within said cylinder, a closure at one end of the
cylinder, and an auto ignition cup disposed at the end of
the cylinder opposite said closure, the improvement
comprising a rupturable composite disc of a resin-
blocked screen held against said opposite end of the
cylinder between the igniter powder and the auto igni-
tion cup, said resin being from about 2 to about 10 mils
thick and said screen has a mesh size of from about 50 to
about 325.

2. The improved tube of claim 1 wherein the resin of
the resin-blocked screen is no thicker than about 6 mils.

3. The improved tube of claim 1 wherein the resin of
the resin-blocked screen is a polyester film adhered to
the screen.

4. The improved tube of claim 1 wherein the resin of
the resin-blocked screen is polyurethane.

d. The improved tube of claim 4 wherein the screen is
impregnated with polyurethane.
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